Regulation of expression of carbohydrate blood group antigens.
The carbohydrate antigens associated with the human ABO and Lewis blood group systems are excellent models for the study of the genetic regulation of glycoconjugate biosynthesis because their expression on erythrocytes and in saliva has been thoroughly investigated in terms of classical genetics and the chemical structures and pathways for the formation of the antigens are now well understood. The primary protein products of the blood group genes are believed to be the glycosyltransferase enzymes that complete the biosynthesis of the determinants. The important controlling factors still to be elucidated are the genetic and environmental influences leading to the tissue specific expression of these antigens. The 3 types of regulation mechanisms discussed in this review are those arising: 1) from the specificity requirements of the glycosyltransferases encoded by the blood group genes; 2) from the competition or co-operation of glycosyltransferases encoded by genes at the same or independent loci; and 3) from the existence and tissue distribution of glycosyltransferases with related, but not identical, substrate specificities.